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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE, ITS MANUFACTURE AND ITS DRIVING 
METHOD 

(57)Abstract: 

PURPOSE: To provide an EEPROM capable of setting an optional 
yA/rite-time. 

CONSTITUTION: In an electrically rewritable nonvolatile memory, by 
providing a timer circuit 111 connected to a trimming circuit 110 and 
deciding the write- time and a redundant memory array 108 for 
trimming storing the trimming data sent to the trimming circuit 110 
according to the prescribed write-time, the optional write-time is set 
n. Further, a series of calibration operation so that the trimming data 
are read out from the redundant memory array 108 for trimming to be 
5ent to the trimming circuit, and the timer circuit 1 10 is set in so than 
:he write-time becomes the prescribed time is performed in parallel to 
egular write operation. Thus, special command and period for 
calibration are eliminated, and stable operation is obtained. 
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(57) [g*^] 
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^^xtJ•r^um^mimL, frtB h y s >if^mit. 

mmmmiz h y s > i^^sfc^i-gB f y s > ^t^- f 
ffl*-r$ c <t*#ii[iirsi»^S2iB«s©¥®f*^ia 

EE* w-r ■& c i *!NfIs i -r 3 m^o^mkm 
mmms.. 

mmm5 ] msz^mi^mmm^mt. hhib h y 5 
>if^mt^-r?>mmm.M^m^mb. ma h y s > 

a 

[ 6 ] wmtm^mt-^nmi^ * y 6 

t!:i>ct^^frz>m^ 1 sBtK<D^(«3IS!lilB8il 

1 7^iM6fB«S©^|ii!lf*aiffllsIifS^^So 

sp«rWL. tJiB>*yTu-f8P»JS^*yr u-rgptjt 
e^^yr u-fgPi4W0. BuiBIBte^awmriBTCS^ 
■=eyTU>fg|J-C&-5.Ci*!KFSS[<!:-rSll^^l. 67iM 

7 ie*g©¥ii<*^iHi8s^s. 

[ 9 ] irta h y 5 > if^mtmLoym'm^ v 7 

>y X 4f i a^cDx 5^ > h -7 >i?;^ i w L . 

v^>i/h7>s^^df««5fBh y 5>e/x-:>*A:^ 
L. mriB h y 5 ly^^miMtz v y 5 ^i'T^-i'dcrc.o 



(2) !^gg¥8-2 2 1 99 3 

2 

-:^©JS^«j»»sE*A:^>L. "tcomno^m-Dmu 

intm 11] USB h y 5 > if^mm^^issms& 
t mmr ^nm 1 1 9 umo^mkm 

=S:^t^c^i<^m^■rinn^5. 97isiosat8©# 
cai^ 1 3 ] itrsa* u > h 5 -^-sisjiibis: <ti> 

L/. S(rffi2-:)©ffi«SSh9>i';^>©— :^©^a8aEh5 

>i?;^$©Hj^jffiT-«Huiah y 5>tJ'^S. *sj:Df. f« 
iBSffithiJiHiKJcg^iBS-r * c t ^im. t -r^n^m 1 2 

gB«(©^ii^«llg8i^S. 

20 ( 14] HtriB h y 5 > i'^©«igiJ!©g«i is 

ii>?Jc< <t 1 o©S8^«Buiait!l^©gSlc*5C»-C*3i{c 

msa h y 5 ^i'^tatifrgB h y 5 >i/f-i'K:s&c-cm 
mco^mmic^m$tiict=s:mwit-ri> m*^ 5 §b« 
©¥Ji#«ffliHi?s^g. 

[ft^ 15] «trgB^89:^#^»£«%llgg<!:SS 

30 Itl5lel8§*$^^. B?fB^miiitIlSg»* U> h 5 ^ 

%gtf C i 4#Sli <!: r 1 4 iBt8©*^»^|5| 

[»^16] MiB;<7U>h5 7-I5ISS«^-^c<i«> 

I/. B«sa2o©^SS£h7>i>X5J©— ::^©^mSSh-7 
>i>;^^©m;»3ffl^^{3:S!riBh y 5>i^^^, teJ;0\ Sil 
iBmiB:b«JlilK{cSiK-r-5.c<t*^iT-£.i«*«i 4 

40 [if 17] hJib h y 5 > if^mt. wsL<DMnm. 

X > h ^ > 5^;;^ if ttB?iefi^ ©^miiS h 7 > 
;^t>©v-;^;c*n^n«iKi,. «riBai!S©«mij£ h v 
>i?;^4»©y- httitjitc^KL. strfaast©^«ssi h 

■7>s;^if©KH'>WJtjiJc«^L', mffBX-f -79^> 
>h^>5;';^5f«B«SBI- y S^^T^-if^rAj^JL/. bJIB 

h y 5 ^i'^s^BHiB h y s.>{ff-^icjt'.c-cmM(D 
so mmmm. 



3 

imm 1 8 ] mi&mm^^mit^mm^tms.tt 

g|5i«i^t-.5 h 5 > i^iHissi . Wis h y 5 > d^isiss 

m>if^h<o^'~if^^^i^tmt. grf35i:fijf*ygp«cfE 
It 5 n/c h y 5 > i^T^- **?se h y s > i^nisS'^*^ 

BiTiBJWMT. ©g«:Mi3=F»^14^*y*^oil^*y 
BtrseWF^Tc <Da«ci«fa:T^»Btt^*y«^^K»tjitf 

-^*'*SpriB7CS>*yTg|5*®JRL/. H?iB7Lg^*ygp 

tctatisti/cgiiBi- y 5>i^7^-a?*, mtmmTQ t 

i^lF> mfiBSBHT^ <hB#raWK3fe?iJO-C«iriB h y 

frfBffllBIT, *fc»»3iaTr ©SK. WffB h y 5 ^i'lsl 

SStcjM6nfch y 5 >d^7^-i'-c^3;2.7'-*gtji;?» 
B#K"C. StiiBII>*yS|50^»^tt^*yS^-K:S#ii 

m \ 9iBt8©i^^f*«!SIl»S^S. 

2 1] h y 5 > tf^- ^ *ia^.r ■SiBtt^'S 
i. «(riaffitg^ia*>6B?iB h y 5 %^*^a-r 
^;?*^fcbL/#i2i. fria^.;!>ui3nfch y 5>i^f^-i?* 
A* . 8uf a h y 5 > i'f'- fcj£: c -cwss^s^^ b-r s 
h y 5 friB f y 5 ^i^^so^jsstcir.o-c 

■c. BMia h y 5 vi'^s^fljxst^-^tc^^^^xsi > 

[it*^2 2] h y s>^7='-5?«rA;'3LBufah y 5 
>i^7=-5?(ciL.i;-c«sl*5i9:Ssn^ h y s ^i'^e 
i. Bfrsa h y 5 >i^#S'^il-si5 h y s ^iS'f'-iSr^m:*; 
tmm^^t^-mi>. mib h y s > i^^iaot^ssKus 
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4 

ltfia#5E©fi#*A:n»««:friB h y 5 ^i'^Stcii-gp h 
y 5 ^i^T'-f bJib h y 5>i'#ia*igj»! 

«<r§a«)Kii«i;sg(cfe:i;Tfr§B^^^aK^s©inxia& 

10 [ si*is 2 3 } mi^^wmiW&im\%ms, h y s 
>y7^- i?<&fatg-r 5iatf.#isi . Butaiati^'e^^e.mr 
iah y 5>i^7=-3'?:^*^wr^*aio^i2<i:4Wo. 

i!lgBi|*3E©«-^*A*f«K:S!IiBJ1-g|J h y 5 > i'f'- 3r * 

friaiaif.^mfcs#iAtfXS*wr-5> c t ^r^s^ir* 

fi5j?^2 2iBiS©*«tfmSI3S8^g©|gK):^r^. 

[it^Ji 2 4 ] suiB^ii«ft«aiiisss?a», Buia h y 
5 > tf^WLt.wm-i>^wiM.^m.t . Msa^rag9:s#- 
laiSigs-r-s^ff^tt^^yjg^^i^&wo. fJiaB^F^iS: 
'S.^m.ii'omi^-nmst^^ y^T-©K*aiL.«#jA 

y*y»^©^*^WL*fctt»*jXi?»xg<t> tjiaiatt. 

#©*»e.B«iaK*W J; 0 BMlB h y 5 > 5^7=- d» 

.b^i^iit <br'S> 811^^2 3§B«£©i^(4:a^ll!Sil 
g©|g8i):^& 

[g«*3i2 5 ] h y 5 frffi h y 5 
©|gS(j:*iS«:*i(,>-c, 

bJIb h y 5 >i/'#fS{cJi-g|5 h y 5 >yf^-**s*3i 
30 i^. mile h y 5 >i^^®©tfc^^is:s-r^xfi<!:. 
Htria h y 5 >i/^K©tm«cit;G-cB#Ki9:^^Ktc<fcf3 
§fM©B$ra*a:^^-&xg*^tf^(**siisssg© 

Cfi3}t® 2 6 ] h y 5 > i'f'- 5riett-r ■siatgc^ig 
<h. Bufafatt#s<tSiBS-r-5^i&WL#©<t. mria^* 
WL/#eiS«g-r«) F y 5 itria h y 5 >i/ 

*lB©|giii:^{c*i(,>-r. 

40 Xgi. 

mFiB^^ai sn/c h y 5 > ^tcj&u-rajia h y s 
> ^^*e©tfc?s%^f b 3 sxs i . 
MIB h y 5 >i'^®©<^1g(cit;DrBfMg:S^g«:j:«3 
^M©B$ra*t9:S-r SXfii^StfC <b*#St<b^Si|i 
«<**SI5igs«g©|giai5^;ffi. 
[ tt^3f 2 7 ] StfffisEtt*®*l9a8)Kj8tcH3£^5X 
?!<!:. fita h y 5 >i^-r-^=&HjfefBtt^gCC»*jit? 
XSi %^tf C i «r!|^Si[<f: f SS«^:S 2 6 geiS©^i* 

^@%i^g©ffiib:&& 

50 [1923^12 8] BtriBhy 5>i^#©{3:Biriahy5>i^ 



s 

)I]:bSJIlS8*iU^jm-^*j||ffl-r-2.Xg<b?:^tfC 

mo 

MffiTilS^^ySPK F y 5 ^d'T'-i'J&SSfiitfXS 
i. 

©^ra=&tS:^^SXg<!:. 

H^-tyrU'-^i. mmji'evru-i immomfSrc^ 
-^i. i^Ttg^^yru-ftciatt^n/ch y 5>5'-7^- 

^ - 5^cc J: 0 j>< * y r u «r jMJR L/ 
y T u h y 5 > y«fii*SE h y s 

*sxDjitf»iraTB <t. wr^T. K:iK<^*^*yru 

c i. SHIfflT, {Cig|<f^[:^»jStty*ySR^K:S#iitf 
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6 

cc, 

gETCS^ * y T U W {ClBtB 3 nfc h y S > ^/f'- *K 

mim^ 3 ] IS h y 5 yifumK mv'}^>^m 

SSK: J: -:> -C^^tt^ * y ^^(Ct^- ^rS tiAtf /ci* 
0»*ji;5^^Pa*^^ •2. C ^> 4? -e-HSgtcM 

i, SSraTc iCi^<^:F:if^y*yS-?«:||^jAtff' 

Tts J* * y «:fe«3 n/c h y s > i^f"- ^ ^uyj-m-m 
BIT. ^HiTe {cM< h y 5>i^7=-d?^&iah y 

CO 0 0 1 ] 

s^Ktattsn/chys^i'f'-f 

30 [ 0 0 0 2 ] 

[S£3fe©sjB] ge*. m«wsjfeojfig^c^»#6tt^^:y 

ilS (WTEEPROMifts-T) «:*jC>ry*y SR-T-fC 
T^-i'^m^jitfHKiL-c. S9(c^-rielS81«fiX*<5e 
mbX\.^tc. JWT. S(cS^l»-ClHl5g©SilB4tf ^. * 

^?-/v-|5Ig§9 0 1 -cm^i^^mi^O)^^ zyff'i^Wi 

r#IEIlSS9 0 2Ri>*T FUX-rn-^^9 0 S^sgSfpo 
■c:T^»»tt^* y T u 9 0 4 (Ct^- jit?. 

40 [0 00 3] 01 0{Cii£*©*f-f-7-|H]JS©-?'CI-;»d'S 
^''f-v-|pISS©8!jff<!:L.-r»> SmifellSSlO 

stcmi^^sa-rSo ^«©m{4*mffij:t«iHis8f*s 

0 0 2 -CjemiHiSS 1 0 0 3©ai:^<!:Jt 

[0 0 0 4] 

(»?§*i»9iL'j:^»<t-r^aijii] fie*©^f-r-7-Hgs-r 
50 8ms©rat?ftijiai3n-ct»/c. •^ji^&'^ra© 



7 

mmvmitih^mmi i m s icwtmbj:'^ t btcm^, 

J:»)»#3i*B#H»> 0. 5ms~2ms©)2:*s»J*^ 
-ofcibK. 1ms KiT-C©»*ji*^ra«SE*-rS C i*s 

[ooo5]-ec-c. co^mmomiomi^it. ims 

i'— >■ > ;^ 4123^ L. /c ©-C* . 

[0006] h';5> ifmmim-r?>mmm^SK^ 

mmmmx^ n. B?iB»siHiK«g©t*:sg*JSSt- s 
*-c©B$ra*s»jraT« (ccT«, mis^iSAsnr*^ 
6/s>7-:t>y-fes' ni88^ccj:O0SS*s';H2 5; htm 

^©^^^mOjity^radiTH . ;>:K:hy 5>5^©i^g 
^'*5fatI$n/c|p|S§4:<3^i5i'tH-r^c«!>©h y z^ifV- 

v<DmmmmT, . ;x«:^*ffi§nfchy 5>4^7"- 

f * h y s >i^lBlBSK:-fe hrsi^*s«8lfflT, -C* 

[000 7] ±immT^ . »iraT„ . wifflT. . xsra 
T, «jg^isiaBS^s**e6 h y 5 h y 

5>i^g8^^>£f •2.A:«?>©i'-'^>X-CS>-5). Cti?: 
— )iafif){CB+i' y T'L'-ixa^ili^o C©++ y:/u 

[0 00 8] 01 iv{t^mbtci}i, m<MmT^ 

h y 5 >i^0K«:Wr.&««lil8S«g3OiE E 

p R oMmom»mf^^-(:^<om-^cti'km»-ri>c p 
U3&:^'©ft^r^T'^^•-^x«, griaE EPROM^^Sif'pni 

figt^;SSCCTS/c»©+ + y >3 >©B$ra*J— 5ES 
.ijg(c!&^,<t<tfctc. $iiw#«^<bLr h y 5>4/"y- K 

^<^4>fr/c{CiiJ)p-rS!t:>gA5^-5. *©/c«5CPU©-7 

[ 0 0 0 9 ] la 1 2 tCm^S^— Jr>;^C«. mmMEtii 
J9A3n> ^tStmf*S»5WT.*^e. h y 5>5/-r- 



C5) ^18^8-2 2 1 99 3 

8 

e«)© h y 5 >^'y- K^H-c&sffirar, 
h y 5 > i^f"- :f 4 h y 5 > i/ii8S(c-b »> h -r 

[0010] cn«liiS^E*.5!9:A3 tifcK!FK:BMiBE E 

>xB©h y 5>i^y-K^©»iraT« 4*Birsc 
10 [0 0 1 1 ] Miai'-ir>xB(cit'^hy s^i'y- K 

*'ife«r>*B^K:». h y 5 > i'f'- 5»% h y 5 vi'f'- ^ 
Aifaiss nfcHss*^ f)K;!^m-r^tcttfp©S3tttK:p5j@ 
^j^rs, -e-c-c. if:^B^©ir2©sft9«. +f y:/u 

[0 0 12] 

[Sjs=&»»-rs/c«>©*@] ±fapjs«r)!»9i-r^fcj{> 
r> h y 5>i5'7=-*€iaii-r^>^Si h y s^yf'- 

0. fria h y 5 >i^ll8S*i?S*iJWK:ffS©t5J»it«llK:i9; 

Tjifria h y s^^'T^-^^riaifirs^iaKStfaisn.s 
£:t(cj;o. Jw^h y.s^i'T^-^f^iineh y svi^T* 
-f *fai«irs*s*»6i?rfB h y 5 ^i^f'-^fi&K^u 

m^mmLtc. ^tcmimmu^mmm'^m.<D h y 5 > 

5^[HlS§tc?738?>(c?^jet>lces© h y 5 >i^7'-if**7J«i 
t^t^i OrS:^-r-SiC^o/£:¥«^SlHllfS^B©S!{)t 

[0 0 13] m2<o^mtLx. m\<o^&.i.c^i,^4-m 

. tT. hifS^©!9:SJ*-r4J:^>j:i|#5£©»T«:if#5£©«# 

40 ifiKti bfcm^c. Buia h y 5 > i'iHi8S*5^*ije?j{ce;t© 
fiawixstcsi^sn. ^titmmh o < w^©f^(c h y 
5 >4'f'-df7>iH«SB h y 5 >yf=-*%iatt-r4#scc 

»#jiSn-5Ci«:.i;i5. mk h y 5>^'f'-^*miia 

h y f ?:ieifr ■&^©*>6Biri2 h y 5 >i'f' 

nfc h y 5 >if7'--i'xmw)$m h y 5 >i/iis§icj: 
-^xmmoMi^imxm'^^r i>^mimmm^ms'S: 
mmLtc. *fcpria^ii*<*«a[i88^g© h y 5 >i^i5i 

50 tuxmm-ri>mc'^^<o^ic<i^M<omm:Xttf^ 
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[0 0 1 4] liaCD^iaiLr, ^IRO'^ZCD^iacC 

n/<:B#cD*fcmria h y 5>i''f'-5f*fE^.-r -spates 

[00 1 6] ^5©#l8iLr. h 5>d*'f'-3'*fB 

[0 0 17] m6®^iaii/r. miir^^mbco^mc 

[0018] »7©*iai l/T. m6CD#«{C*jl:fS:F 
JtCHFif^tt^^y^^- (EE PROM) (Cf- 5>^7= 
[0 0 1 9] Il8©#^m<!:l/r, 06RO'I^7©^K{C 

u -< ii5)«^c^ifiS-CB?riBli>* y r w cc^c^soriB 
asn-s^ts^^VTu-f^rh y 5>5'f='-^'>&fBte•r 
^./c^b^g<!:•r^.*ss^l«fl!llll8i5g*«R£L/c. 

BulBTLS^^yru-Ytch y 5 ^yf'-i'^&'S^jityi 

[0 02 0] mgo^SiLr. ISSCD^StciS^^S 

f*»aiHl88iSg{C*5l<»r. BtriB h y 5 l^i/MmK ^» 

^tt^* y^-?--c»^3ti €.MiBII^*y r u-fso-ii 



C6) «Fg§^8-22 1 993 

10 

IBTCS^ * y T U K: f'- ^f^rtf^ jAtf/c*©^ra?:^ 

h y 5 > i'f'- :5'*JH5fB7CS^ * y r u jis 

feifaf5iBji^*yTu-^<DStjA*?('©ibf'pmi, m 
ibtlS^ * y T u tciBiss nfc h y 5 > if 7"- ^ 

10 ■r-5ii>^ + +y:/u-5^a ^ttfP^rlSt^Fafe?*] 0 r?f ^ 

h y 5 >:J^f=-f <!: LrBStlB:S'-/v-|188K:J:o-C9l 

[0 02 1 ] HI 0©#SiL/-C. m9©#JS{CJ:*i^ 
y^^iCf'-iJ^rS^jitoS^ia?: h y S >i^ll8StC?* 

20 h y 5>i^7'-iS?^7CS^*yrU'f«:##jity<J:i>r> 

[0 02 2 ] HI ICD^SiC-C. HI 0©^iatCj:i 

^-^^ h y 5 >i^iass«:?fi$ijafj«:ta:^-r.sii»-3/ci|i 

[0 02 3] HI 2<D^e<!:l.r, H9 ©#|g(C JrSq^ 

y mi--cmfS.i n.sii^^yrn't hJsbji 

^ * y r U -f i l§l«CD«tEK-CH5ffiSI^ * y T U 

30 ^L/-ciBg$ns7LS^*yr u-Ti. mriB%s^*y 
cciBtts nfc h y 5 > i^T^- -efgsi)3n€> h y 5 > 

MiB^ J* * y r u rt©:^^»^tt^ * y Jg^=•*!KF^■r s 

^tt^^y^-T-^c^^jAtfT^-^^ase^jAty, 
B!^ia^»^tt^*y*^p•©7=-^>&ig^5^Hi•rxsMT. i 

40 mmic^i^r. BtflBa'i'f'^i-i^ifrfB^vAf^n-i^- 
»BuiB¥«<*««iia88i^a*s»iKT. tc-cf^-^f^tii 

tRL. S6K:friB7t«^*yr u-ftciBtisti^t h y 5 

<DiSt^;cmiieo'i77'n-^''iBfliB*^A-7'=i--5?'«. M 
iBWP^Tc ■esjRsn/cB53Bii^*yru-YF*9©s^-r 

50 cc^^SE-r^&wraT, -chy s>i^iHii««cjiien> ;X{c»3 
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pa 1?-^ * >; T U l*iCD:T:fll^14;«< * y ^ WiTsBW 
i^«lsll^$^^IEitl L/C. 

[0 024] ipri acD^Siur. 2©#skj:s 

mfiBTLS^ * >; r u 3!p6S*m § nfc h <; 5 > ^^t^- 
d!*ii1-gB(cai:tjStvJ5:c»J; ^{<:*iJiai-r'2.tB::'3ft(lta)|el8S4 

[0 02 5] 

um] m 1 t ^ c i -c. mmwmmm^s 

[0 02 6] ®5©#S«:i€.CfC. *««*a(51K 

f) > mjSmHASEPJjn $ tiitc < -C mitB h u s > i^-r- 
[0 02 7] ^TCD^S^riSCi-C. #)Srj:f^-iS»cr> 

it»r h y 5 > i^f^- 5f 4setSt--S C t *injfigi Aj:^. 
[002 8] ll9SCflll 2Siyf^l SO^S^iSC 

SSfiii&'BtK^&asg-ctfS/c*. lmsJ£iT-C©»#ji 
<!:©S:»14t)/ctr, 3e)CC+i' y7'U-->a>*>StJ^ 

[0 029] 111 OROf^l 1 CD^Ig^&iSCi-C. :^ 

m^n.^ * y ^T-©»3»it»:si*i i- © j; ^ (c $ ^isis. 
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^SiJ©»lPa-f'!^^iJ©8jif^ii^^4i£«Sit- S C i/j: < E E 
PROM^©IS*|J^alf=-'^••Y;^©+ + y 7'u-5^3 >^rif 

[0 03 0] 

7»-{;<EEPROM©7'nii.d'ia-C*-5. iai{C*j(,> 

r. 2fJEEPROM»ffl:g:©«if¥-c-r-a»©il*«** 
10 tf^H^^yr u-f i ur©:i^»j^^*yru-n 0 

7 i h y 5 >i'7^-^?riatgo-c*s< fcfe©5rs^*y 

TU-flOS^WL/. S/c^»^1±P<*y^^-'^©'r- 
4»S#iA;«fB#ra5:^toS$-<v-|iII»l 1 1 K h y 3> 

e/iissi 1 o*ss^snrt<»-5o 
[0 0 3 1 ] b y 5>i/|siKi 1 o«hy 5>i^ffl7LS 
-><*yTU-< 1 0 8©f'->{cj:»j h y s^i'siisi i 
o^ijisnsmssE^siJiai^ns. ctvcci*). hys^^^ 
nasi 1 0 1* d^-^v- 111881 1 1 ^wmrh 

20 jA;^(Cu2>S^j:lSmBE«:f#S/c8{)©^l£|5I8S 1 1 2 iT K 
1 0 4{C»*7Af' 0 5 06 

*issti-ci,>.s, ^mmm i 2©m:**>T ku;^'?'^ 
-^^1 0 4«:g^ig£sn-rc>^. 

[0 03 2] Th*UXf'3-d<'l 04©ffi:tJ»Jlv*y 

rU-fCS).5<!:C5©^»^>*yrU'f l O ?<!: h 

y 5>i^ffl7Cfi^^yrn' i o sccggggstir^jfj. 
tfiJc^Stx-CO^^^AT'a-^l 0 5©W;t)fg-^S. 
in-^f'a-i^'l 0 6©tt:*j«-^S, «:J:»):F»«!t^ 
30 ^yru-/ 1 0 7 <t h y 5 ^i^ffljts-^f^yru-^ 1 0 

8 ©^K^ * y ^^^^:3M^?■r 6. 

[0 03 3] C©J:5J6:«^{c*jC»r. *ri^yTJUi' 

p f ^$ij«!h188 1 0 1 tim^ih^mf^'%^^-rz> 

-^v-I5|8Sl l ir^^U/cif-Y 5>i^CcS£-p-C^ffi|5I 
881 1 2B:CXT h'U;^7=3-5?'l 0 4*sSbf^LT^»3% 

tty*yru-r i o 7*/c»i- y s^^^ffl^s^^yr 

40 [0 0 34] L/*^^. '>y 3>S«±«:I5I88*sjgfiS$n 

/cie«©* < ©^jj^at^esg-ctj. h y s > i/fflTcs^ 
*yTu-('©7^-i' ^ fc* ^ -7 -i5ig8©a 

[0 03 5] -e-c-c. i^yr^ui'a^; i'fijiaiiiasi 0 1 
ojnA^n/ch y 5>i^7'-4'«r^-< ui? h h y 5>4^ 

^#Sd il/TiftSh y 5>i^IlS8l 1 0«:2S5Ci*s 
50 ttl-DO*iia^lx-Ct»^tl,»*s. cn«lgf^-C*>J;<. 2|i: 
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MMMV^ti^ »;T;i/-Y>^-:7x-r:^cDEEPR OM(c 
E E P R OM(DB6f^SaSSEta±Of«A« 1 2 1 3 V 
[0 03 6 ] S 2^C— :^^BJCDm^CD 0 ^ ^^-M"^ 

h ^ >:5^[Ei8stc^t>^m 1 (ommm^fTiro h v 
5 > i/Mim 2 0 5 ia«3fiiiKs n/cttiifflosmsa h 

K2 obomMtmmEEmm o i i^mmi^ti. secc 
^mS£iiiK2 0 2cc}gj^$nri^^o 20 

>ipxa?2 0 9. 2 1 03&«-en-en:t>. :t:7i<co^ 
miEip]K2 0 1 f)mi'^^t^^^>o mmj£^^2 0 1 cDtH 

fcm:bttj:^^ rrj:tD^. H V ^ >^1IS§2 0 BcDXH' 

V ^y^Mm2 0 5(fC^ti^mmt^<tj:^. mmsE^ 

SS2 0 1 OW;^mEE«GNDU^;Uca'^<o 
[0 03 8] iK^. h 'J 5>yHg82 0 5(DX>r ^.5^> 

^ h ^>t;^;< ^20 8 >-r < j^c^ <b h v 30 

^ > 2 0 5 {cSfeti-5mattfi>^c < 0 . Smff EI 
K2 0 1 <Dai:^;«ff«v c c u-^;Kca'^< « 5e«J£ia 
582 0 1 cDffl;^mEE«GN D U^;l/CCia-:5< li^mSSlpI 

S82 0 2 tcggnsmsa^^Jtc < & 0 . g« 2 0 e «:Rff^ 

[0 03 9] fj^^fe. ^>f'5^-@5§ffi:^;^^5 >y?55 
M< tj:iomti2:,i^mm^m< j&^o smffia8S2 0 1 o 
aatf^atv c c iy-<ji(^j&r^< m^m^m^2 0 2 (c 
san -smirb^*^ < 0 . 2 0 e ^^r^comff ^ -c ^ 

So C(Dit. a^J«:g«S3n/cSaSEh7>t^x^2 

[0 04 0] bv^:y^(Dmm^M:»m('cmm'r^tiu 
mm u \tt 

I 1 =/iCo.Ka <V. -Vtu) ' 

M : + i; r ^86JS 50 
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K^ : h U ^^yfflTig-^^yr U-r 1 0 8CDtt;^tCd: 

0:t>LriiSx-r v>-:;?>^^2 0 stcigi^ 

$nTC^S^mSi5h^>S?X^2 0 7(Dw i d t h/L 
e n & t h ©fO 

V, : h U 5>yiE|gStti;baEE 

Vt. : !^^>i^h'7>5^X^2 0 8C!)0#l^fflliff 

[004 1 ] ;^tc. smtf&[5i?S2 0 2 (^mti^mm i 
, . I. 

-h = I, =mCo,K. (V, -Vt,) ' 

Kj : h^>-:^X^ 2 1 3CDw i d t h/L e n g t h 

Otb 

Vt, : I-^>i;^X^2 1 3<DU^i.mmEE 
1 3 = (K, /K. ) • I. 

S^iJfelpIK2 0 2<Dtii:^mBEV, ;&s^mEE[pI5g2 0 4<Z) 

T=Q/I, = (Kl Q) / (K, I, ) 

[0 04 2] ^SK. CDffi*Ki«..<!:L> -eOB^HT^ 
T«,. = (Q/ (K, I. ) ) • K.atF 

[ 0 0 4 3 ] »)8?>{CffiS(DK.„.*hy ^ 

[OO4 4]03(c. :$:|^HjcDlt^cD^%i5?-/v-|pIK 
SO' h ^ >^[plgS^c<^:b€>ll2 co^«fiWI*7n"r« *ll 

fiS$n'2>^^s!£i5[Ei882 0 2i^cm.^mm\^tcmxm2co 

[0045] SmiiI5ScDa;^mBE6cJ:01ig8&$nsig 

iK<Dafe^ijccig^$n/c^miJi£ h'7i^^J:^^2oif)^tf\y 

iy7.^2 0 7C!)*jC!>*5W;^-f 2/ 5=->^^ h 2 
0 8 t^UmcW^^fifc h 5 > ^lilg§2 0 5 ^wjsu 
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[0046] C(Di*. 3£®EIiI8S2 0 1 «PI«{C h U 

^ ^ ^ -r v-iaissiyf h >; 5 > t^llS8{c^t>€>ll 3 
©HifeW^r^-r. *:*M«?!IB h U 5 >^^2 0 5 

n/c^« 2 0 6 icmmm^ l fcm-c. m 2 <Dmmm 

<DmmEEm3&2 0 lit. ^mLXmb-C C<DJ:^ 
{C^fi2 0 6% h y 5 vi'-rsfltfiRtcurfcSf^cDS* 

[0 04 7] a5«:. :^^m<omm(o^i=,it^-?-mm 

RCf h >; 5 >i'|5|K«:<lt>sm4<ir«iSW4^-r. 
JteWi h 5 > *ThISS 2 0 5 J&5£miJSElHl8g 2 0 2 ©« 

02©||ffiF!l®S«JII3K2O 1». ««5Lrjj^l/r* 

S. C<DJ:^tc*U> h 5 ^-IhIS§©PMOS 

[0048 ] S/c0^n«L.rc^i5:l,^*5. mS.tm^n'i 

i UrcD^mffilHllS 2 0 4 ?riai««: h y 5 > i^L/T fc^ 
S©St ji*^ra*i83£-C#*. 06 fcaU^ia© h >; 5 

> i'flaTts^ ^ T u ©j|jfe{?!i*m-r. vvz>ifm 
TCfi^^yru-Y 1 0 8iLr. ^s^^yru-r 1 

0 TOO-??:— tfiiJPU-COS. C©J:5&«fiStc-r-5 

cifcjrf). h y 5>i^ffl7T:g^*yTu-< 1 0 84s: 

0 4©«fiSfe. hy 5>*ffla%sy*yru-/ 1 oatc 
ydft^r^ o -i? ?fiiJnj-r-5;^w-caftf ©r. 

lil!g©jifiD fiSa-r & 

[ 0 0 4 9 ] H 7 «3|r#g|B©+ + y 7" U-J/ a ^Sftf'FfC 
^^iDSI^:^**!^. U^}T)\"i>it-v :x.--7.EEPRO 
M©»#jA*SftfpB#©A:^3^^©^'-er>;;^f '> 

— jr A {3:«asimii*it9:AS n-c*:> hn'mm.-c^ * 

mmT, ©>>:(CB?iaEEPROM©^^3- K (JWT-Y 

ti. ^Ji:{C^R>*y*S»?-r-5fc«?)©TFUX*s»!ffilT 
c icfct^TAj'jsn. ;?^{c:^iS^*yK:«*iitff'-^' 

[ 0 0 5 0 ] MIBIT. JtP^WraTo *-C»7LS^*yfel 

^^©SKT F u x©y * y (C7=- ^S^jAtf/ctow^- 
ilif'piiBii^tcTiiS-rf^yrt©^- hMfcsnfc h y svi' 

[0 05 1 ] C:©<i:lr©rtg|}{t#©ijijn«ria 1 KS-tJC^ 
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•rwTtc^-r. MisxiraT. ■cji^*yru^'N©f'- 

1 0 2<Dmt}{^^S^ B^<^3- K7=3- KHISS 1 0 3 

yr u-f 1 0 8 =fe3MtRt-sm#*s^-r^>. -ei/rs^y 
T^i'i'a i'SfMPSg 1 0 1 ©tB:ti«-^s. tJftr^ofc 

10 [005 2] Ufc^So-CWraTc -CAJ^JS n-STKu;^ 
icmmrj: < TCS^* y r U -f 1 0 8 *ss?FaTe -CiltRS 
n. h y 5 > i^f"- 3 ti-s. ->cK:Bute'> y r 
ji'i^uy i^mmmm 1 0 1 {c»»naiT, -cny * y r u 

•^rt©:7^»f6tt>* y«iF-«:«tfiitffc«)©f'-5r*iA 

[0053] coratcfriBwrar. rK^astifcTtg 

^*yr u-n 0 8©tH:^j<i-^SH«. r-^m^tHL 
Hisi 0 9-c^.^aL//cm> wraTr ■cai;'3fi#S..<i: 
Lr> y svi'iigs 1 iO(cA:^?3ns. cc-cta:^$ij 
20 iailsISS 1 1 3 <Dli\t)m-^ S , «tH;^J>'< f 7 T -HBS 1 1 

[ 0 0 5 4 ] C:©J: ^> Ccltrf^iaiT, RCJ£»!iaiT, «»! 

*jj:o^raT, -cTus^-tyru-/ 1 0 8fciaiS3n-c 
ttcmmLtc—moymmtmiEmmT, 'c>(i^:^v'yt> 
30 1 0 8K:fetS3n-rc>sf'-^f«^5£9«>(cK*ta-rci 

[0055] * /c3|s:||it^t?B> E E P R OM©S#ji 

^^^sb^'PBtositji^^^rB^^ h y 5 >i/-r.5:^;ffi*^L/fc 

:$:^BJ»cn(cre^$tl-Sfe©-C{3:)Jc< > EE PR 
OM©S*jii^i!if'P^©ffi©llSS^> ^i?^t±i OBbf'pBf 
«>®fl9r#S. */c. EEPROM*«fi£S^©— aPi 

40 [0 05 6] 08«. 2ts:^BJKJ:^'>yr;i'-f 

;t -C X E E P R OM 4 C P U?rSli^L//ii->;^ 7'A©||ifi 
m^-r:?'a i'HfiS^lfglBJCjrSE E PROMf* 
h y 5>i'7='-5??r7tS^*y*^6^i!>a-r 
/c*©K*m L/S6{^«:ji«©tilf^iafc5"J{C?f ^ J: ^> tC-T 
SCi-C. lSCffl©1f-ri'Jl'CCj:S h y 5>4^f'-^f©g 

[0 05 7] S/c> h y 5>i^^-^?:5i:g^*y*:>6> 

50 if$n€>/c&. fijgiSiE*5S:E0fcttSSntsi(c++y 
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[005 8] 

So 

*dSI| 1 (O^^m^n^-fM^m^h^o 20 

[05] :^mm^ ^ v^-ngssio' h »; ^ > ^m^dcm 

[0 6] :?:^BJ(D||JS«?!l^:^"r h U 5 >^ffl5iS^-=e »J 
[07] :2(s:^BJCC:fet:f ^^^^yru^f^CD-r-^^t 30 
[ 0 8 ] :2js:^HJCc<l: S i; r ;b > ^ - >' :c ^ X E E P 

R o M <!: c p u L fcm^m^T^-r zf^v^ wssm 

[09] S^3fe<DEEPR0MC[>7^-d?«*3i^B$O«lf^ 
^TTn-Tr/n ^[p1B80'C*'5» 

[010] S^C0EEPROM<D^>f-7>-lp]K<D>^n*:^ 
^0'C$)^>, 

[011] i3e*CD+-i' U:/U-S^3>i^-'5r>xr4) 40 

So 

[012] 863^(0+ i;:/u-t/3>t'-^>;<'C* 

So 

[t?-^<Dlft?S] 

10 1 y T>rUtJ7 p «^ i^SiJ®ll88 

10 2 by ^ v^fflTLS^-^e y$iJiai@8S 

103 ^^n-K7=^=i- KlHlSg 

104 T F^;^T'=i-di^ 

105 io'yJ^f:^^^ 
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1 0 6 U^fzi-'^ 

107 :?^»^tt-^^yr u-Y (^^^yru-T) 

1 0 8 n&ji^^JTV'i 

1 0 9 -r-^Sg^UJOIsIgg 

110 h y 5>iyinlgS 

111. 901 a^-f v-lElffi 

1 1 2. 9 02 ^EllSS 

1 1 3 a;^$fJW[Dl3S 

1 1 4 a;^^N''>>'T[5is§ 

2 0 1. 1 0 0 4 ^Sffilslffi 
20 2 SmijKlilK 

2 0 3. 1 0 0 2 n>>'Su-^a? 

2 04 SiHmEfflSWEHBS 

20 5 by$>^|DlK 

2 0 6 iffi 

2 0 7 5ESa£h^>i^:^^ 

2 0 8 h y 5 ^i^fflX^ u;^>^h^>i;^>^d? 

209. 2 1 0 y^ly^fV^y^lyT.^ 

2 11. 2 12. 2 13 ;^7U>h5'5-IilK^«^T 

S 

60 1 ^-KiKI 

602 -b>>; h-^^v^J^d? 

60 3 -feU^ h h^>i;^Xi57 

6 0 4 :^»j^14^'=ey-fe;i/h-7>t?;^^ 

60 5 •fe>xm 

606 tr-^hilg 

60 7 y-x«i 

8 0 1 CPU 

8 0 2 ->yr;U-/>a?-:7*-r;^EEPROM 

8 0 3 U^)T)\y^v. V ^m^U 

8 04 i^yTJl/r^-:$?m^«K 
903 TKU;?^f'n-d^ 

9 04 :f»^tt^^yTU-f 

10 0 1 Mmmmn (<mmmmm(o^m^^ts) 

1 0 0 3 S3ISJE^*fla<D^mEEI3SS 

s. Ktimn 

s. h y 5>i5^ffl:aS^'ty$iJffliiPim:^ff-^ 
s, ^^u^h hy 5>^ft^ 

s, . s,. ii«-pf'tyi±j;bfi^ 
Sh . Sh- ^s^^ya^im-^ 
Si hy$>yft^ 

s, mtimmmnmtim'^ 
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